Risk factors for male breast cancer were investigated in a case-control study of 21 cases and 82 controls admitted to hospital for acute, non-neoplastic, non-hormone-related diseases in the Greater Milan area between 1988 and 1994. More educated men tended to be at higher nrsk of breast cancer, with a multivariate odds ratio (OR) of 2.6 [95% confidence interval (CI) 0.7 -9.4]. The OR was 3.2 (95% CI 1.1 -9.6) for those in the higher social class. Men with no offspring were at higher risk than fathers, with an OR of 5.5 (95% Cl 1.8-16.7). A history of breast cancer in female relatives was reported by two cases and one control, giving an OR of 8.5 (95% CI 1.1-69.0). Cases were somewhat heavier than controls, and significantly taller, with an OR of 5.7 (95% CI 1.6-19.9) for subjects taller than 170cm vs shorter ones. The association with weight, however, decreased after allowance for height, and no difference was observed for body mass index. Socioeconomic correlates and family history are similar to well-assessed risk factors for female breast cancer. The associations with anthropometric measures and childkssness may find an explanation in chromosomal abnormalities, such as Klinefelter's syndrome, or other hormone-related disorders.
Male breast cancer is extremely rare, representing less than 1% of all breast cancer and less than 0.1% of all cancer deaths in men Sasco et al., 1993) . Consequently, epidemiological data are scant. Some associations have been suggested with sociodemographic characteristics, including a direct gradient with social class (i.e. an increased risk in higher social classes) (Sasco et al., 1993) , although this remains controversial (Lenfant-Pejovic et al., 1990; Thomas et al., 1992) ; with marital status, never married men being more frequently affected; and with religion, Jewish men being at highest risk (Mabuchi et al., 1985; Thomas et al., 1992; Sasco et al., 1993) .
Anthropometric characteristics have been investigated, and body mass index was associated with male breast cancer risk in a case-control study from Los Angeles County (Casagrande et al., 1988) .
Previous breast or testicular disease and gynaecomastia have been related to male breast cancer, and associations are reported with orchiectomy, orchitis, testicular injury, late puberty and infertility (Sasco et al., 1993 ). Klinefelter's syndrome is substantially more common among male breast cancer patients (Casagrande et al., 1988; Sasco et al., 1993) .
Possibly as a consequence of Klinefelter's syndrome or hormonal abnormalities, infertility and low fertility have also been associated with male breast cancer (Thomas et al., 1992; Sasco et al., 1993) . Family history of breast cancer has repeatedly been associated with breast cancer risk in female and in male first-degree relatives (Casagrande et al., 1988; Rosenblatt et al., 1990; Sasco et al., 1993) .
In terms of aetiological mechanisms, high oestrogen levels have been reported as a risk factor for male breast cancer (Sasco et al., 1993) , and various studies have found higher serum or urinary oestrogen levels in cases than in controls, but not all results were consistent (Calabresi et al., 1976; Ribeiro et al., 1980; Nirmul et al., 1982; Casagrande et al., 1988; Ballerini et al., 1990; Olsson et al., 1990) .
To provide further information on this issue, we report here data from a case-control study on Table I . Over 80% of cases and 90% of controls resided in the same region, Lombardy. Less than 5% of subjects approached for interview (cases and controls) refused to participate. Table II. More educated men tended to be at higher risk of breast cancer. Subjects reporting 12 or more years of schooling had an OR of 2.6 (95% CI 0.7-9.4) compared with less educated ones. Cases also differed from controls with reference to social class, subjects of higher social classes having an OR of 3.2 (95% CI 1.1-9.6). Men with no children were at higher nsk than fathers, with a more than 5-fold increased nsk (OR 5.5, 95% CI 1.8-16.7). This was not accounted for by differences in marital status between cases and controls, since only 10% of cases and 16% of controls were never married. Family history of breast cancer was reported by two cases and one control, giving an OR of 8.5 (95% CI 1.1-69.0).
Anthropometric characteristics are presented in Table III . Cases were somewhat heavier than controls. Compared with subjects weighing less than 70 kg, the OR for men weighing between 70 and 79 kg was 2.1, and for the heaviest group was 3.4. The trend in risk with weight, however, was not significant. Cases also tended to be taller than controls, and only one case (5%) compared with 23 (28%) controls was (Stewart et al.. 1987 ). It is unlikely, however, that height and weight were systematically and differently reported by cases and controls. and hence that any such potential bias accounts for the strong associations observed. Other variables investigated, including education. occupation and number of offspring. should not be appreciably affected by systematic bias. Selection bias is also unlikely to have noticeably affected the results, since cases and controls were chosen from similar catchment areas and participation was almost complete.
The association of socioeconomic indicators with breast cancer was not accounted for by other identified risk factors. An American study observed an excess of more educated individuals among cases (Mabuchi et al.. 1985) . but this was not reported in a French-Swiss study (Lenfant-Pejovic et al.. 1990) . whereas in another American study including 227 cases the only indicator of higher social class significantly related to male breast cancer risk was Jewish religion (Thomas et al.. 1992) . With reference to females. an Italian study. conducted on females in the same area and with the same methodology of the present study. found a significantly increased risk of about 50% for more educated and higher social class women (La Vecchia et al.. 1987) .
In relation to anthropometric measures. the association with height was stronger than that with weight. and the latter was largely accounted for by height. This is consistent with the lack of association with BMI. which is a measure of weight uncorrelated to height (Benn. 1971) . This result suggests that some chromosomal disorder. such as Klinefelter's syndrome, may be at the base of the association. Subjects with Klinefelter's syndrome tend in fact to be taller (Wilson and Griffin. 1983) . Alternatively. high stature may be an indicator of a more affluent diet in infancv and childhood. in agreement Awith results regarding women (Swanson et al.. 1988) . This issue of anthropometric factors and male breast cancer is. however. still debated. In a large population-based American study. no trend of increasing risk with height was found (Thomas et al.. 1992) . and in another American study (Casagrande et al.. 1988 ) body weight was found to be associated with occurrence of male breast cancer. In that study. anywav. cases were only moderately taller than controls. and no reciprocal allowance was made of weight and height.
Being childless was associated with an increased risk. Although most cases and controls were married. controls had significantly more children than cases. suggesting an underlying problem of infertility among cases. In other studies. fatherhood was protective against male breast cancer. and the risk decreased with numbers of children fathered (Thomas et al.. 1992; Sasco et al.. 1993 Plasma oestradiol is elevated in subjects with Klinefelter's syndrome. and testosterone is low (Wilson and Griffin, 1983 ). It has also been suggested that higher oestrogen and lower androgen levels may decrease fertility in the general population (Sharpe and Skakkebaek. 1993 ). This offers a plausible pathological link for the relationship of male breast cancer also for some of the other risk factors. including anthropometric measures and number of children. Body weight is thought to be associated with increased oestrogen levels. which in men are mainly derived from aromatisation of testosterone in the adipose tissue. and some studies found elevated oestrogen levels in males with breast cancer (Calabresi et al.. 1976 : Ribeiro et al.. 1980 : Nirmul et al.. 1982 : Olsson et al.. 1990 . although the issue is still unsettled (Casagrande et al.. 1988) .
Although the limited number of cases and the uncertainties in the interpretations preclude definite conclusions. this studv provides some support to the indications that male and female breast cancer share at least some aetiological factors. This is also reflected in the biological characteristics of male breast cancer. whose prognosis and survival appear to be similar to its much more common female counterpart (Adami et al.. 1989 : Crocetti and Buiatti. 1994 .
